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(54) COOLANT COOLER 

(57)Abstract: 

PROBLEM TO BE SOLVED: To prevent a coolant from freezing 
' n tne c00 ' ant channel of a heat exchanger by interrupting low 

i— ' 1 temperature liquefied gas supply to the heat exchanger based on 

^ the detection value of at least any one of differential pressure of 
wwa* coolant or evaporation gas temperature. 
( SOLUTION: Coolant pressures detected at cooiant pressure 

detecting sections 11, 12 are inputted to a differentia! pressure 
J switch(PS) 1 7 where an isolation valve 8 is operated based on 
the differential pressure detected at the coolant pressure 
detecting sections 11, 12, i.e., the differential pressure of 
coolant flowing both channels, and a preset value of differential 
pressure thus interrupting low temperature liquefied gas supply 
to the heat exchanger 3. Furthermore, an evaporation gas 
temperature detected at an evaporation gas temperature 
detecting section 9 is inputted to a second temperature indication controller(TIC 2) 1 6 where the 
isolation valve 8 is operated based on a preset temperature value and a detected evaporation gas 
temperature thus interrupting low temperature liquefied gas supply to the heat exchanger 3. More 
specifically, the low temperature circulation coolant is prevented surely from freezing by interrupting 
low temperature liquefied gas supply. 
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Title : 

Refrigerant cooling 

Abstract: 

Technological Challenges to freeze as well as ensuring passage of the refrigerant in the 
refrigerant heat exchanger, heat exchanger and can be used in various structures, 
including steel plate heat exchanger. [Resolved] means of heat exchangers and heat 
exchange circulating coolant temperature and low temperature liquefied gas refrigerant 
entrance of three of (3a, 3b) and the means to control the supply of liquefied gas at low 
temperature by refrigerant temperature of the refrigerant inlet out gas outlet of the heat 
exchanger or a pressure differential evaporation of refrigerant (6b) has a way to cut the 
supply of shielding gas temperature by evaporation of low-temperature liquefied gas. 

Claim (s): 

1 . Refrigerant in the cooling system to cool the refrigerant cycle will be low-temperature 
heat exchanger above the heat exchanger in a liquefied gas and low temperature and low 
temperature refrigerant to cool the material circulating under cooling, of the refrigerant 
inlet and refrigerant outlet of said heat exchanger refrigerant temperature detection 
section to set up either, at least, to establish a control means to control the supply of low- 
temperature liquefied gas supply if the heat exchanger coolant temperature detected by 
coolant temperature detection section^, said refrigerant inlet and the refrigerant pressure 
detection section and the refrigerant outlet of each established, and the detection of the 
exit gas temperature evaporative heat exchanger set up in the path of low-temperature 
liquefied gas, and said differential pressure evaporated refrigerant gas temperature 
detected by said refrigerant pressure detection section refrigerant cooling system can be 
characterized and established a blocking means to block the supply of liquefied gas to the 
cold heat exchanger detected by the value of either detected in at least the temperature of 
evaporated gas detection. 

2. Aforementioned heat exchanger is characterized by claims that one heat exchanger 
cooling refrigerant Burejingupureto described. 

Description: 

[0001] [Field of the invention] The present invention, with respect to refrigerant cooling 
apparatus, details, the refrigerant used as a cooling source for fine chemicals such as low- 
temperature reaction in the chemical industry, cooling the heat source of low-temperature 
liquefied gas equipment for cooling by heat exchange in heat exchanger. 

[0002] [Technical traditional] When you remove the heat of reaction caused by chemical 
reaction, methanol, ethanol, ketones, amines, silicone oil, which circulates refrigerant 
used is commonly referred to as brine and other organic halides. 

In a normal refrigerator as the refrigerant temperature is a difficult area, for example as a 
source of cooling to -50 cooling below are various low-temperature liquefied gas, 



which used liquid nitrogen or liquid air, for example, low-temperature liquefied gas given 
temperature has cooled by the refrigerant to a heat exchanger and heat exchanger and 
refrigerant. 

[0003] As described above heat exchanger, the past, to prevent freezing in parts of the 
refrigerant heat exchangers, tanks and had been used many methods and temperature- 
controlled bath coil method, in recent years, the cooling capacity and ease of manufacture 
changes from easy-to-point and have become so used to double tube heat exchanger. 

[0004] When low-temperature liquefied gas to cool the refrigerant by using a double tube 
heat exchanger above, it is necessary to prevent freezing of the refrigerant in the 
refrigerant heat exchanger channel!^ M. In other words, even a little freezing occurs in 
the refrigerant coolant flow path, the velocity decreases with an increase in the viscosity 
of the refrigerant, the material attached to the heat transfer surface freezing of the heat 
exchanger to increase the flow path resistance will promote the further freezing of the 
refrigerant. Thus, increased resistance to passage by the freezing of the refrigerant 
coolant flow path, the ability to compromise and reduce the heat exchange coefficient of 
heat transfer, without vaporizing liquefied gas in the low-temperature heat exchanger, 
heat exchanger It was still blowing liquid you get from the instrument. 

[0005] Thus, for example, real Kaiping 6-22880 refrigerants in cooling equipment that is 
described in bulletin No. detects the coolant temperature at multiple places in refrigerant 
flow path, low-temperature liquid to a heat exchanger according to the temperature 
detection By controlling the supply of gas, which prevents the freezing of the refrigerant 
in the refrigerant flow path. 

[0006] [Problems to be solved by the invention] The plate heat exchanger and fluid flow 
path between each plate and plates of many layers, said tank coil system and method and 
temperature-controlled bath, double tube because it is small compared to other high- 
performance heat exchanger, the refrigerant in the cooling system, which is hoped to use 
this plate heat exchanger. 

[0007] However, if the plate heat exchanger, it is difficult to accurately measure the 
temperature of the middle passage, a control scheme that detects a coolant temperature of 
the refrigerant flow path in several places above failed. 

[0008] The present invention therefore, can be reliably prevent freezing of the refrigerant 
in the refrigerant flow path of heat exchanger, refrigerant can be structured using a 
variety of heat exchangers including plate heat exchanger The purpose is to provide a 
cooling system. 

[0009] [way to resolve the issue] to achieve the above objectives, refrigerant cooling 
system of the invention, we replaced the heat exchanger to heat the liquefied gas and low 
temperature and low temperature refrigerant to cool the material circulation cooling 
under refrigerant to cool the refrigerant in the cooling temperature cycle above, 
established a coolant temperature detection section to one of the at least one refrigerant 



inlet and refrigerant outlet of said heat exchanger, depending on the refrigerant 
temperature detected by coolant temperature detection sectionl^to establish a control 
means to control the supply of low-temperature liquefied gas to supply heat exchanger, 
refrigerant pressure detection section and each established a Ministry said refrigerant 
inlet and refrigerant outlet, the exit of low-temperature liquefied gas path heat exchanger 
detection of gas temperature and evaporation established, low-temperature liquefied gas 
to the heat exchanger by at least one detection value of the gas temperature while 
evaporation temperature sensing element detects the differential pressure and said gas 
refrigerant evaporates the refrigerant pressure detected by said detection section 
characteristics and established a way to shut off the supply of, in particular, said heat 
exchanger, which is characterized by a heat exchanger Burejingupureto. 

[0010] [embodiment of the invention Figure 1 is a schematic diagram showing an 
example of one form of refrigerant cooling system of the present invention. This 
refrigerant cooling system, cold one reactor coolant temperature for cooling the 
temperature cycle given, and the methylene chloride, for example, low-temperature 
liquefied gas, and not intended to be cooled by heat exchange with liquid nitrogen, for 
example, the cooling source low-temperature liquefied gas storage tank for liquefied gas 
storage and two low-temperature, and heat exchanger to heat exchange with the 
circulating refrigerant and low temperature liquefied gas with three pumps, four reactor 
coolant temperature to low temperature by circulating heat exchanger 1 and 3 and 5 and 
circulate refrigerant circulation path, low-temperature liquefied gas storage tank of 
liquefied gas from low-temperature heat exchanger 2 low-temperature liquefied gas 
supply path 3 is formed by the six. less than DP N=0003 greater than less than DP N = 
0003 greater than 

[001 1] Route 6 to the low-temperature liquefied gas, heat exchanger 3 to the low- 
temperature liquefied gas supply (flow) to adjust the flow control valve 7 and the shutoff 
valve to cut off the supply of low-temperature liquefied gas 8 The academic study. In 
addition, three heat exchanger flow channel outlet flow channel 6a liquefied gas in the 
gas flowing through the heat exchanger to evaporate 6b vaporized in the heat exchanger 
temperature sensing element 3 to detect the temperature of the gas evaporated gas is 
derived from the evaporation (temperature sensor) 9 is being established. 

[0012] The refrigerant circulation path 5 to the refrigerant heat exchanger outlet 3 a of 
three refrigerant temperature detection section to detect the refrigerant temperature 
(temperature sensor) 10 and three heat exchanger coolant inlet and outlet refrigerant 3b 
3 a of the pressure sensing element to detect the pressure of refrigerant in the refrigerant 
(pressure sensor) 1 1 and 12 and be set up with pumps, four were discharged from the 
refrigerant temperature cycles, no cold heat exchanger introduction of three reaction to 1 
bypass route back to the chamber for 14 and bypass valve 13 is being established. 

[0013] coolant temperature detection section detects coolant temperature above 10 in the 
first temperature indicator controller (TIC1) 15 is entered, the first temperature indicator 
controller 15, the refrigerant temperature detected value and a predefined set Based on 
the above-mentioned flow control valve to adjust the temperature and the opening of the 



seven, three heat exchangers to control the supply of low-temperature liquefied gas 
supply. 

[0014] said evaporated gas temperature detection section 9 detects the temperature of the 
gas evaporation, the second temperature indicator controller (TIC2) 16 is input to the 
second temperature indicator controller 16, the detected value and the preset temperature 
setting said shutoff valve on the gas temperature and the evaporation will operate the 
eight, three heat exchangers to block the supply of liquefied gas to the cold. 

[0015] In addition, the refrigerant pressure detection section 1 1 and 12 above the 
refrigerant pressure detection, differential pressure switch (PS) 17 is input to the 
differential pressure switch 17, the refrigerant pressure detection section detects the 
pressure difference between 1 1 and 12, and the pressure difference between the 
refrigerant flowing through the two routes, ie, based on pre-defined and constant 
differenceJElS, temperature indicator controller 16 as the second, and 8 above will 
activate the shut-off valves, low temperature heat exchanger to three cut off the supply of 
liquefied gas. 

[0016] The second temperature indicator controller 16 and differential pressure switch 17 
is a differential pressure bypass valve according to said refrigerant gas temperature and 
evaporation were found to control the opening of 14. 

[0017] In the above refrigerant cooling system, two low-temperature liquefied gas storage 
tank of liquefied gas will be supplied from the low-temperature, low-temperature 
liquefied gas path shutoff valve 6 and 7 of 8 flow control valve 3 via a heat exchanger in 
a liquefied gas flow 6a route was introduced to the refrigerant circulation path 5 from the 
three heat exchangers in the refrigerant flow passage 5 a and the evaporation of gas and 
by evaporation to cool the refrigerant temperature is introduced into circulation, heat 
exchanger flow channel outlet to drain from 6b . Meanwhile, one low-temperature reactor 
coolant temperature in the low-temperature circulation pumps, heat exchanger 4 by 3 is 
introduced to the refrigerant flow path 5 a After cooling, the low-temperature reactor is 
returned to one another. 

[0018] In a normal operating state, refrigerant temperature detection section 10 of the 
refrigerant outlet flow control valve 3a detected depending on the temperature of the 
refrigerant 7 is adjusted by the opening of the three heat exchanger temperature liquefied 
gas supply to be controlled. That is, 3a reduces the refrigerant outlet of the supply of low- 
temperature liquefied gas when the temperature drops below a preset coolant 
temperature, increasing the supply of liquefied gas from low temperature setting when 
the coolant temperature rise. This low-temperature reactor 1 for normal fluctuations in 
heat load will be sufficient to deal with. 

[0019] The refrigerant outlet of refrigerant inlet 3a to 3b in place to set up a coolant 
temperature sensing element, 3 heat exchanger can also be done to detect and control the 
temperature of refrigerant flowing to the refrigerant inlet Outlet refrigerant 3 a and 3b 
may be to detect the temperature of both refrigerant. 



[0020] In addition, coolant temperature, to control near the freezing point, lower heat 
exchanger 3 to increase the liquidity of the refrigerant and low temperature viscosity of 
the refrigerant flow into the circulation. This refrigerant flow path of the three heat 
exchangers 5 a increased resistance in the flow path, refrigerant inlet and refrigerant outlet 
3b of 3a gradually come up with the differential pressure. This difference in the degree of 
increase in pressure, coolant flow passage 5a and the different types of refrigerant by 
circulating cold conditions and various states, the pressure difference between the normal 
operation of 1.3 ~ 1.4kgf/cm 2 cases, 2kgf / cm 2 pressure t0 rise above differences, often 
starting with the rapid freezing of the refrigerant. 

[0021] Therefore, above 17, differential pressure switch settings, for example, and 
1 .7kgf/cm 2, when the differential pressure rises 1 .7kgf/cm 2 ' said differential pressure 
switch to activate the shutoff valve 17 8 Close the heat exchanger 3 could be configured 
to block the supply of liquefied gas to the cold. This will be reduced further by 
eliminating the temperature of the circulating refrigerant temperature, refrigerant flow 
channel 5a to prevent the freezing cold in the circulating refrigerant. 

[0022] In addition, as mentioned above, three heat exchangers to increase the viscosity of 
the circulating refrigerant to flow into the cold, heat exchanger 3 so that a reduced ability 
of heat exchange, low-temperature liquid refrigerant and heat exchange circulating cold 
unable to get enough gas heating. This 3 channel heat exchanger flow channel outlet 6a 
liquefied gas from the heat exchanger 6b gradually coming down to flow to the 
evaporation temperature of the gas. The extent of this reduction in temperature, 
differential pressure as described above, other types of low-temperature liquefied gas 
type and temperature of the refrigerant cycle, but depending on various conditions, for 
example, methylene chloride in the circulating refrigerant temperature, low-temperature 
liquefied gas in the liquid nitrogen If there is a heat exchanger flow channel 6b exit gas 
temperature and evaporation of less than -150 , the refrigerant flow path 5a there is a 
low temperature refrigerant circulating within the freeze. Therefore, in this case, 
evaporation gas temperature detection section 9 detects the temperature at -150 when 
gas evaporates, the temperature indicator controller and said second shutoff valve 16 
could be configured to operate the 8 to close. 

[0023] The return of eight shut-off valves, one low-temperature reactor can also be 
automatically depending on driving conditions may be done manually. The shutoff valve 
8 with no mercy, the second temperature adjustment instructions less than DP N = 0004 
greater than a total of 16 sections and differential pressure switch in the signal flow 
control valve 17 may be 7 to fulllflSuru. 

[0024] In addition, in cases of this form, if it occurs to us to freeze coolant temperature 
cycle as described above, the second temperature indicator controller 16 and differential 
pressure switch 17 above the bypass valve 14 and the signal to open the that. This 
emergency, heat exchangers and refrigerant flow path 3 freezing cold refrigerant in 
circulation even when 5 a was obstructed, and it is secured passage of the refrigerant 
circulation cycle low temperature, eliminating the four pumps that provide the load , 3b 



refrigerant inlet pressure rises abnormally or the flow channel, pump or four that can 
prevent corruption. 

[0025] Thus, the refrigerant circulation path heat exchanger 5 to detect the temperature of 
the refrigerant flowing through the three temperature cycles as well as to adjust the 
supply of low-temperature liquefied gas to the refrigerant inlet and refrigerant outlet 3 a 
part 3b and differential pressure in the refrigerant and heat exchanger can be detected 
three to forestall the occurrence of the freezing temperature by circulating refrigerant to 
detect the temperature of the gas flowing from evaporation, temperature cycle by 
blocking the supply of low-temperature liquefied gas can reliably prevent the freezing of 
the refrigerant. 

[0026] In addition, the heat exchanger 3 so as to establish a means of detecting sensors 
and temperature sensors and pressure inlet and each inlet, and will be able to respond to 
different structures heat exchangers, conventional Plate heat exchanger was difficult to 
apply, in particular, each plate brazed joint (brazing) has become possible to use a heat 
exchanger Burejingupureto, sitting on a significant improvement in efficiency of heat 
exchange, heat exchange Miniaturization and efficiency of the entire instrument as well 
as equipment, reach a reduction of production costs. 

[0027] [Effect of Invention] As described above, according to the refrigerant cooling 
system of the invention, various structures, will be able to use forms of heat exchanger, in 
particular, efficient brazed heat exchanger I can use a plate heat exchanger, reach a 
compact and low cost of the entire unit. 
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